Introduction
1 Corresponding author Recent molecular study of ribosomal and plastid DNA sequences indicates that Deyeuxia Clarion ex P. Beauv. is a synonym of Calamagrostis Adans. (Poaceae, Agrostidinae), and that many Eurasian species that have been variously treated in these genera are closely related (Saarela et al. 2010; J. M. Saarela, unpubl. data) . In view of this, Paszko (2015 Paszko ( , 2016 and Paszko et al. (2016a, b) have applied a more broadly defined concept of the genus Calamagrostis, including Asian species of Deyeuxia, in an ongoing project to compile a new treatment of Calamagrostis for Flora of Pan-Himalaya and Flora of Nepal in accordance with the molecular evidence.
Describing the geographical distribution of a species depends on correct identification of specimens. Unfortunately, misidentification of specimens at species level is frequent in herbarium materials and in the literature, particularly in difficult groups like grasses. The first author and her collaborators revealed several such cases in Calamagrostis and Deyeuxia (Paszko & Ma 2011; Paszko 2014 Paszko , 2015 Paszko & Soreng 2013; Paszko et al. , 2016a as well as in Agrostis (Nobis et al. 2016; Paszko & Liu 2016) .
The aim of this study is to revise and update the nomenclature, taxonomy and geographical distribution of the Calamagrostis species occurring in Vietnam. Two species of the genus Calamagrostis, C. elatior (Griseb.) A. Camus and C. tripilifera Hook. f., were recorded from Indochina (comprising Vietnam, Laos and Cambodia) by Camus (1928) and later by Schmid (1958) . Schmid (1958) added Aulacolepis petelotii Hitchc., nom. inval. [= C. abnormis (Hook. f. emend. Paszko) Shukla]. Vietnamese records of the Calamagrostis species are based on Petelot's gatherings, housed in herbarium P and possibly elsewhere. All of them were collected by Petelot in northwestern Vietnam in the area of the Hoan Lien Mts, which extend south from the Ailao Shan Mts in China, the southeasternmost extension of the Himalayan chain. Khoi and Đo (2005) made a revision of species within the tribe Aveneae (Poaceae) for the flora of Vietnam. They followed Khoi and Đo's (2005) treatment, with one exception. referred to D. petelotii specimens identified by Camus (1928) and Khoi and Đo (2005) as C. elatior.
In Checklist of Plant Species in Vietnam,
In the course of revision of species of Calamagrostis and Agrostis in Vietnam, we found that Khoi and Đo (2005) and invalidly applied Knapp's name A. triaristata, a species described from Europe, for specimens earlier identified by Camus (1928) and Schmid (1958) as Calamagrostis tripilifera. Khoi and Đo (2005) also incorrectly cited the basionym author for the name Calamagrostis elatior, as noted by ; the correct authorship for this combination is C. elatior (Griseb.) A. Camus.
In the present paper, the misidentified species previously reported as C. elatior (Camus 1928; Schmid 1958; Khoi & Đo 2005) is correctly named C. extremiorientalis (Tzvel.) Prob. We also confirmed the identification of Vietnamese C. tripilifera made by Camus (1928) . The study of the overall distribution of these three Vietnamese species of Calamagrostis revealed the first record of C. tripilifera from the Daba Mts in northern Chongqing Municipality in southwest China, and the first record of C. extremiorientalis from Japan's Bonin Islands (also known as the Ogasawara Islands).
Material and methods
We studied specimens of Calamagrostis abnormis, C. extremiorientalis and C. tripilifera from the following herbaria: BM, CAS, CDBI, E, GH, K, KRAM, KUN, L, LE, NEFI, P, PE, S, TI, US and W (Thiers 2016) . All revised localities of Calamagrostis abnormis, C. extremiorientalis and C. tripilifera are cited. The overall geographical ranges of species are shown on dot maps (Figs 1-3 ) produced using SimpleMappr (http://www. simplemappr.net/). Geographic coordinates were acquired using Google Earth (http://www.google.com/ earth/download/ge/), Google Maps (www.google.com/ maps) and topographic maps (Vlasenko 2008) . If this information was not part of the original collection data, estimated coordinates are given in square brackets. To compare some historical localities of H. Handel-Mazzetti, J. D. Hooker and F. Kingdon-Ward with current geographic locations, we used their recollections (Hooker 1854; Handel-Mazzetti 1996; Kingdon-Ward 1936 , 1940 and letters (Hooker 1847 (Hooker -1851 . Other resources for place and geographical feature names were the maps compiled by Gören Herner of the routes of the Swedish botanist Karl August Harald (Harry) Smith (Herner 1988) . Because all three species have complicated nomenclature, we provide complete synonymy. Diagnostic characteristics for species studied are given in Korthof & Veldkamp (1984) . Bor's (1954: 442) original designation, and showed taxonomic relationships between D. abnormis and its allies. Currently, we treat it under the genus Calamagrostis in accordance with the molecular evidence (Saarela et al. 2010; J. M. Saarela, unpubl. data (Fig. 1) .
Agrostis continentalis
Notes. The hitherto known geographical range of C. abnormis extends from central and eastern Nepal through most of the Eastern Himalayas in Bhutan and India (Arunachal Pradesh), through south central China (W Guizhou, Yunnan), extending into northwest Vietnam and into the northeastern Indian hill states in Manipur (Manipur Hills) and Meghalaya (Khasi Hills) (Noltie 1999 (Noltie , 2000 Paszko & Soreng 2013) . In China it is distributed mainly on the Yunnan-Guizhou Plateau, with some adjacent localities in the southeastern part of the Qinghai-Tibetan Plateau. In Vietnam it is recorded only from Mount Fan Si Pan (HandelMazzetti 1936 , Schmid 1958 . The gap between the localities at Manipur (NE India) and Yongde Co. (Yunnan, China) extends for 500 km. The disjunct distribution records of this species may be due to lack of field work in areas on the southern slopes and the western part of the eastern slopes of the Himalayas, or the disjunct distribution pattern may be real. A reliable description of C. extremiorientalis was provided by Paszko and Ma (2011) . (1928) and subsequently by Schmid (1958) (Camus 1928; Schmid 1958) . Morphological examination of this collection showed that these specimens belong to C. extremiorientalis, a species not previously recorded from Vietnam.
Calamagrostis elatior was recorded by Camus
Habitat and phenology. Perennial grass with long rhizomes. It occupies roadsides, uncultivated fields, grassy mountain slopes, riversides, open places in forests, sand dunes and swampy meadow at the seashore. 0-2000 m. Flowering June-August.
General distribution. China (Anhui, Chongqing, Fujian, Guangdong, Guangxi, Guizhou, Heilongjiang, Henan, Hubei, Hunan, Jiangsu, Jiangxi, Jilin, Liaoning, S Shaanxi, Shandong, Shanghai, Shanxi, E Sichuan, Taiwan, E Yunnan, Zhejiang), Japan (Hokkaido, Honshu, Ogasawara Islands), North Korea (Kangwon, Pyongyang, (Fig. 2) .
Notes. Calamagrostis epigeios subsp. extremiorientalis was described by Tzvelev (1965: 40) on the basis of Popov's collection from the southern part of Sakhalin Island (Russian Far East). Tzvelev (1965 Tzvelev ( , 1976 recorded it from the southern part of the Russian Far East (S Khabarovsk Krai, Primorsky Krai, S Sakhalin), Japan, the Korean Peninsula and northeastern China. Probatova (1985) provided a dot distribution map of C. extremiorientalis in the Russian Far East. She recorded C. extremiorientalis in Primorsky Krai and in the southern parts of the following subdivisions: Amur Oblast, Khabarovsk Krai, Sakhalin Island, Kuril Islands (Probatova 1985) . The taxonomy of the C. epigeios complex in China was clarified by Paszko and Ma (2011) with the recognition of three species in China: C. epigeios, C. extremiorientalis and C. macrolepis. Paszko and Ma (2011) wrongly cited localities from Xuanen County within Hebei Province; Xuanen is a county of southwestern Hubei Province, China. As such, confirmed records of C. extremiorientalis from Hebei are lacking.
We here provide the first record of C. extremiorientalis from northwestern Vietnam and Japan's remote Bonin Islands (also known as the Ogasawara Islands). Its occurrence in Vietnam represents the southern limit of its known geographical range. No species of Calamagrostis is recorded in the Oceanic Islands Plant Specimen Database (Anonymous 2017), which was established to better understand the flora of the islands in Japan (Ohi-Toma et al. 2015) .
Perennial, loosely tufted. Culms erect or geniculate at base, (13-)20-65(-88) cm tall, unbranched, glabrous; nodes 2-4. Sheaths smooth, not inflated; collars smooth; ligules 0.9-6.0 mm long, membranous, toothed. Cauline blades 2-13(-18) cm long, 1.8-5.3 mm wide, lanceolate-linear, green, flat; midrib not prominent; abaxial surfaces minutely scabrous; adaxial surfaces slightly ribbed, glabrous or minutely scabrid. Panicle open, very loose, 4.5-16.0(-22.5) cm long; branches usually paired, rarely in whorls of 3-4, distant, ascending or widely spreading, the lowest panicle branches 3.0-9.2 cm long; primary branches glabrous or rarely slightly scabrous, with spikelets clustered in upper half of branch. Spikelets 3.0-7.1 mm long, 1-flowered; glumes subequal, weakly scabrid on keel, acuminate at apex; the lower 3.0-7.1 mm long and 1.15-2.75 mm wide, 1-veined; the upper 2.75-6.40 mm long and 0.8-1.8 mm wide, 3-veined, 0.78-0.97 times as long as lower glume; callus hairs 0.65-1.75 mm long, 0.20-0.48 times as long as lemmas, surrounding the floret; lemma 2.7-5.5 mm long, 5-veined, 0.60-1.03 times as long as lower glumes, with dorsal awn 1.75-9.2 mm long, geniculate with twisted column, attached usually on lower third [0.10-0.25(-0.41)] of lemmas, slightly exerted from glumes, lateral and intermediate veins prolonged into 0.20-0.85 mm long mucros with the outermost mucros longest; palea 1.85-3.80 mm long, 0.54-0.90 times as long as lemmas; rachilla extensions 0.3-1.25 mm long, densely bearded with hairs 1.5-3.0 mm long. Anthers 0.6-1.5 mm long. Flowering and fruiting in August and September.
Calamagrostis tripilifera was described by Hooker (1896) from Sikkim (NE India) based on three heterogenous elements. One of them (K000098593!), collected at Tungu (Thangu, N Sikkim), was designated by Paszko (2012) as lectotype. Hooker's C. tripilifera was incorrectly placed by Bor (1960) Paszko (2012) did not revise the Vietnamese collection of C. tripilifera recorded by Camus (1928) and subsequently by Schmid (1958) . Our study confirms its correct identification made by Camus (1928) , who recorded it from Mount Fan Si Pan (Fansipan), the highest point in Indochina (3143 m). Mount Fan Si Pan is situated on the border between Lai Chau and Lao Cai Provinces, 9 km southwest of Sa Pa, a Vietnamese mountain health resort.
Habitat and phenology. Perennial, loosely tufted. Calamagrostis tripilifera occurs in subalpine and alpine meadows, grassy slopes, open woodlands or shrublands. 2700-4900 m. Flowering July-September.
General distribution. China (N Chongqing Municipality, Gansu, Sichuan, Qinghai, Xizang and Yunnan Provinces), India (N Sikkim Province) and NW Vietnam (Lao Kay Province) (Fig. 3) .
Notes. Most of the localities of C. tripilifera are in the eastern part of the Qinghai-Xizang (Tibetan) Plateau in China, where it is quite common in subalpine and alpine zones. It also has scattered localities in adjacent regions such as the Sikkim Himalayas (NE India), Daba Mts (Chongqing, Southwest China), Jiaozishan Mts (Yunnan, Southwest China) and Hoan Lien Son Mts (NW Vietnam), where it can occur occasionally in the subalpine and alpine zones of these mountains. Calamagrostis tripilifera ranges as far west as northern Sikkim (NE India) on the southern slopes of the Eastern Himalayas. It has also been recorded from the northern side of that range at a few scattered localities in adjacent parts of the Chinese Xizang Autonomous Region (Tibet), in Damxung and Mainling Counties. It is known from one locality in northern Vietnam. It was recorded there by Schmid (1958) from Mount Fan Si Pan. Its occurrence in northwestern Vietnam represents the southern limit of its known geographical range.
In Flora of China, Lu et al. (2006) recorded Calamagrostis tripilifera (as Deyeuxia flavens) only from Gansu, Qinghai, Sichuan, Xizang and Yunnan Provinces. Here we provide its first record from Chongqing Municipality, created on 14 March 1997; formerly it was part of Sichuan Province, China. Calamagrostis tripilifera was collected in the Hongchiba National Forest Park located in Wuxi County, in the Daba Mts region; the Daba Mts are part of the larger Qinling Range in the northern part of Chongqing Municipality. The occurrence of C. tripilifera in the Daba Mts represents the eastern limit of its known geographical range.
